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Number Sets Continued...
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11T, Examples

State the domain and range of each relation. Then state whether the relation is a function. Write
yes or no. Explain using a complete sentence.
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Domain is asking what will cause the function to be undefined or complex. The values of x that

cause the function to be undefined or complex will not be in the domain (if you can’t graph it, it’s

not in the domain). Therefore, domain consists of only real numbers!!




Finding the Domain of a Function Defined by an Equation

1. Start with the domain as the set of real numbers.

2. If the equation has a denominator, exclude any numbers that give a zero
denominator.

3. If the equation has a radical of even index, exclude any numbers that cause
the expression inside the radical to be negative.

State the domain of each function.
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Practice Problems — Domain Worksheet
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Chapter 1.2 (Day 1) l

I.  Operations with functions

Given the two functions f(x) and g(x), the following operations apply:
o [F+gl=FON TG0 Sum
b [f-elw=L00-g (1) iffronee
. [fgln)= ) - @(X) proadutt

o [Lo-togtw e, gtato

** When working with operations and functions, make sure to identify the domain of each
individual function, because if there is something that is not able to be in the one function, it
cannot be in the function that results when you add, subtract, multiply or divide. Then, check the
domain of the new function that is created (when you add, subtract, multiply or divide).

II. Examples

1. If f(x)= —i—4 and g(x)= x* —16, find the following values:
x

o [f+£l0) = T4y | ‘
=2y (X2e) = 2 (xz-lm)/;wq} ) 24 X3+ e lox

X+ : X+ T X+4 X+
_ \x%_tth_,:.! Lx -z [y
x+m_+

b [foglte) = 00 g Lk)

(AR < L - e




2. It f (x)— and g(x)—-x;‘r4 find the following values:
AL CRETIRISY

( j ( _4_> 5(x-4)- 4 (2-x)
27RO X (%) (x-4)

—’ax‘:zg“\ (+2

_ SX-2D - % + 44X
(2- %) (x-4)

i

X+ -4

“alo not mutipy ou+
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Practice Problems on page 17
Mandatory: 12,14. Suggested: 11,13.
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Chapter 1.2 !Dax‘ 2)

I. More Functions

a.  Functions can be combined by using ‘P(AV\(J\U\/\ LowA PD(J M Tna
composition, a function is performed, and then a second function is performed on the
s, H' of the first function.

i. The function formed by composing two functions f and g is called the

composite function of f andg . It is denoted by H\Dq ) { Y i or

@m %\

b. The range of the first functlon becomes the ﬂ o V) of the second function.

c. The math definition of composition of functions is as follows: Given functions f and g,

the composite function f o g can be described by the following
equation: [ f o g] (x) = f[g (x)]. The domain of S o g includes all of the elements x in

the domain of g for which g (x) is in the domain of f .

f(x)=x+1 g(x) = 2x
Together they create (f o g)}(x).

“I'm function g¢x). I'll pick up
the values fram the blue area,
maultiply them all by 2, and drop
% them off in the yellow area."

Domain of (f o g}{x)

T'ma function f(x). I'l

pick up the values from

 the yellow area, add 1 to
. each value, and

drop them off in

* the green area."

Range of g(x) -
{the y's used)

2,4,6,8)

“s Pomain of £(x

Just remember that (f o g)(x) is

really f(g(x)), so start with the o
innermost parentheses. 3 5 7'? 9
\, Range of f(x)

S

Range of (f o g){(x)




II. Examples

1. Iff(x) x2—6 andg(x) =
gu)* .
2 - 4 |-
Flar) - ha)- e e o3

2. If f(x) x*—6 andg (x) =——, find f [g (~1)]
gLy = - o b |

_ - A~ Ay

4}('“‘5 _ _[}(___) un .

O

il,findf[g(l)].

Find f[g(x)] andg[f (x)]. State the domain of the composition.

3. f(x)=%x—7andg(x):x+6.
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Over for homework problems.....




Chapter 1.2 — Function Composition Practice and Quiz Review

Find [ f og](x) for each f(x) andg(x). Also state the domain of the composition.

Work on a separate sheet of paper.

_3x+5 _2x-5

1. f(x) and g(x)

2 f()=x* and g(n) ==
X .

X

3. flx)=

and g(x) =§‘
x—2 X

x—1 and g (x) =x—3
x— x—

4, fx)=

B

5. f(x)=x*—16 and g (x) =/x
6. f(x)=x*-3x and g(x) =/x+2
7. f(x)=vx-2 and g(x)=3x
8. f(xX)=x*~4 and g(x)=+3x
9. fx)=3x and g(x)=x*—4

10. Find (f + g)(x), (r —g)w), (f 'g)(x) ,and. (ij(x) , given the following:
g
1
S(x)== and g(x)=7-x
x

11. Find (f +g)(x), (f —-g)x), (f-g)x),and (LJ(}) , given the following:
. 4

i
fW=o5 wnd g =3

12. Find the domain of the following functions:

x+4 b) glx)=

1
=l —— hlx)=+/3-2
@/ W)=T5 5 Ny @ ) =3-2x
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Functions with Inverses

A function f has an inverse if and only if when its graph is reflected about the line y = x, the result
is the graph of a function (passes the vertical line test).

But this can be simplified. We can tell before we reflect the graph whether or not any vertical line
will intersect more than once by looking at how horizontal lines intersect the original graph!

Horizontal Line Test

Let f be a function.
» If any horizontal line intersects the graph of f more than once, then f does not
have an inverse.
= If no horizontal line intersects the graph of f more than once, then f does have an
inverse.

Examples - Determine if the function has an inverse by graphing. §

1. flx) =x*(x - 3) 2. fix) =x° + 3% +3x 3. flx) =x
No. t%. |
Y | i f

Steps for finding the inverse of a function f. i

1. Replace f(x) by y in the equation describing the function. ‘
2. Interchange x and y. In other words, replace every x by a y and vice versa. !
3. Solve for y. ‘

4. Replace y by f 7 (x).

Example 1: The equation for Group 1's set of points is f{x) = 3x + 6. Find the equation of the
inverse.

\f = Ay + (e
W= 3y o
- o ~
\(ﬁf‘&’,ﬂ : é“;’» / -

o)

(KX

S g
e £

W=
N
\\
\’??
=






Example 2: Find the equation of the inverse of f{x) = -2x + 3.

\|: A
CX= 2y *3
-3 3
X-3= -2y
"_>_<_ 3 =
2 t2 Y
Example 3: Find the equation of the inverse of f(x) = 2x>— 5.
\f:ZXZ‘S S
. - z| X+ b
X=247-9 Sz
><+ = 2 3 T
° 1 2| X+ 5 -:_P“‘()()
_&4/5. = \/ 3 Z
2 =

Example 4: Find the equation of the inverse of f(x) = 2(x + 4)’
N= 2 ()
=2 (y+4)
_;).(;: - + K
L= [y+d)
/ li = \/ + L‘f

e
\fw i)

Homework: Finding Inverses Worksheet
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Inverses and Function Composition

Let’s explore the relationship between a function and it’s inverse using function
composition and your homework problems.

1. f(x)=x> and g(x)=3x

You found that these were inverses in your homework. Now, find f (g (x)).

My ON=F () -(Fx)* 5% |

Find g (f (x)).

g )= glx’)= x> =]

What is the result of both compositions? @

2. h(x)== and i(x) =
X X

Perform the function compositions 4 (x)) and i(%(x)). What are the results?

() () R e
A
;

p

L)) = L 5)

-1

3. wlx)=2x+1and z(x) ==— A
W(i(%\) Wz(x;_\\: 2 (%) 1 - x~|+\=@

We have found that we can show that two functions are inverses if

Flg) = olfn)) = X
J J




More Practice: Confirm that the functions are inverses.

4. gx)=x*+1 and A(x) =+x-1

Wzm-ﬁ(m% (VXA ) 2+ 1= X1+ =[x
nlg00) = n (x241) = A = A
Yoo = iy Lavfened |

5. r(x)=32x+1 and s(x) = —1
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Homework: Showing Inverses by Composition Worksheet




